Norfloxacin reduces aortic NO synthases and proinflammatory cytokine up-regulation in cirrhotic rats: role of Akt signaling.
Arterial vasodilation plays a role in the pathogenesis of the complications of cirrhosis. This vasodilation is caused by the overproduction of arterial nitric oxide (NO). Bacterial translocation may be involved in NO synthase (NOS) up-regulation by activating both endothelial NOS (eNOS) and inducible NOS (iNOS). The prevention of intestinal gram-negative translocation by norfloxacin administration corrects systemic circulatory changes by decreasing NO production in cirrhosis. However, the signaling mechanisms for NO overproduction from bacterial translocation are unknown. In this study, we investigated the signal transduction pathway of bacterial translocation-induced aortic NOS up-regulation in cirrhotic rats. Proinflammatory cytokine levels, Akt and NOS activities, eNOS phosphorylation, and NOS expressions were assessed in aorta from norfloxacin-treated and untreated cirrhotic rats. Norfloxacin was administered to reduce intestinal bacterial translocation. Aortic eNOS and iNOS protein expressions, Akt activity, and eNOS phosphorylation by Akt at serine 1177 were up-regulated in cirrhotic rats. Norfloxacin administration significantly decreased the incidence of gram-negative translocation and proinflammatory cytokine (tumor necrosis factor-alpha, interferon-gamma, and interleukin-6) levels; norfloxacin also decreased aortic Akt activity, eNOS phosphorylation, and NOS expressions and activities. The decrease in aortic Akt activity and NOS expressions also was obtained after colistin or anti-tumor necrosis factor-alpha antibody administration to cirrhotic rats. This study identifies a signaling pathway in which bacterial translocation induces aortic NOS up-regulation and thus NO overproduction in cirrhotic rats. These results strongly suggest that bacterial translocation and proinflammatory cytokines play a role in systemic NO overproduction in cirrhosis by the Akt pathway.